Involvement of the Arg179 in the active site of human IL-6.
Three internal-amino acid deletions of amino acids 171-179 of human interleukin 6 (IL-6) were introduced at the cDNA level. While all deletion proteins were biologically inactive, immunoprecipitations with a set of conformation-specific anti-(IL-6) monoclonal antibodies showed that only mutant delta 177-179 does not present major alterations in folding. This finding, together with the observation that delta 177-179 is not able to compete with IL-6 for binding to the soluble human IL-6 receptor, suggested that some or all of these three residues participate to the composition of the receptor-binding site of human IL-6. A large number of single-amino-acid-substitution mutants were generated in residues 177, 178 and 179. Their detailed analysis revealed that Arg179 is crucial for activity in mouse cells, because all amino acid substitutions in this position cause a dramatic drop of biological activity on murine hybridoma cells without affecting the overall protein folding. The only substitution which preserved some residual activity was the conservative Arg to Lys change. This demonstrates the absolute requirement for a positive charge in position 179 for the interaction of human IL-6 with its receptor.